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Time series experiments with 15NOF- that met model criteria† 
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7KH OHQJWKRISUHLQFXEDWLRQ UHTXLUHG WR UHPRYH VXFK




PHGLD LQ 6PDUW DQG %DUNR DV VOXUU\ ZDWHU DQG WUDFHU PDWUL[ LQ SRWHQWLDO DQG in situ
PHDVXUHPHQWV UHVSHFWLYHO\ )RU ERWK W\SHV RI H[SHULPHQWVZH DGG FDUERQDWH WR WKHPHGLD
aP0DQGaP0ILQDOGLVVROYHGLQRUJDQLFFDUERQFRQFHQWUDWLRQIRUFOD\VDQGVDQGVDQG





&RQYHUWLQJ UDZPDVV VSHFWURPHWHU VLJQDOV WR FRQFHQWUDWLRQV ,QGLYLGXDOPDVV VSHFWURPHWHU




RU SRUHZDWHU VDPSOHV DQG ZHUH DQDO\VHG DW OHDVW HYHU\  VDPSOHV &RUUHFWHG PDVV
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12 LQMHFWLRQ )RU VOXUULHV H[FHVV DTXHRXV FRQFHQWUDWLRQVZHUH FRQYHUWHG IXUWKHU WR WKH
WRWDODPRXQWRI1RU1SURGXFHGSHUJUDPRIGU\VHGLPHQW

ZKHUHVaq DQGVh/sp DUH WKH YROXPH / RI WKH DTXHRXV SKDVH DQG KHDGVSDFH RI WKH VOXUU\
UHVSHFWLYHO\[xN2]aqLVWKHDTXHRXVFRQFHQWUDWLRQRI1RU1IURPHTXDWLRQ[xN2]h/spLV
WKH FRQFHQWUDWLRQ RI 1 RU 1 LQ WKH KHDGVSDFH DQG ZDV FDOFXODWHG XVLQJ WKH %XQVHQ
















1ODEHOOLQJ RI WKH WUDFHU DV DOO 12Ȥ ZDV UHPRYHG LQ WKH SUHLQFXEDWLRQ $QDPPR[
      1  PROJ   [   [ [x x xaq h sp saq h spV N V N MP ª º ª º¬ ¼ ¬ ¼
  
  3URGXFWLRQRI 11  PROHV/ RU PROHVJ  [P PP P
 
   
WRWDO   12 12QPRO1 J K   [ [ [A F P F P ª º¬ ¼

  












&RQWULEXWLRQRIDQDPPR[DQGGHQLWULILFDWLRQ WR1SURGXFWLRQ LQR[LFVOXUULHV:H LQLWLDOO\




KRZHYHU ZHPHDVXUHG FOHDU SURGXFWLRQ RI 1 DQG VRPHPLQRU SURGXFWLRQ RI 1 LQ DOO
VDPSOHV 7R HVWLPDWH DQDPPR[ DQG GHQLWULILFDWLRQ SRWHQWLDO XVLQJ HTXDWLRQV  DQG 
GHQLWULILFDWLRQPXVWEHWKHRQO\SDWKZD\WKDWFDQSURGXFH1UHI,QRXUR[LFVOXUULHV
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&RQWULEXWLRQRIDQDPPR[SURSRUWLRQ    
NP N anammox





ZKHUH  LV WKHSURSRUWLRQRI 1 LQ WKH12ȤSRRODVGHWHUPLQHGE\ WKHVXOSKDPLFDFLG
DVVD\DQG  LV WKHSURSRUWLRQRI 1 LQ WKH1+SRROHVWLPDWHGE\ WKH LQFUHDVH LQ WKH
DPPRQLXPFRQFHQWUDWLRQRIWKHVOXUU\IROORZLQJDGGLWLRQRIWKHWUDFHU7KHDVVXPSWLRQ
WKDW 1ODEHOOLQJRI1SURGXFHGVROHO\ WKURXJKGHQLWULILFDWLRQ LVHTXDO WR WKDWRI WKH12Ȥ
SRROLHHTXDWLRQLVIXQGDPHQWDOWRWKHLVRWRSHSDLULQJWHFKQLTXH7KHGLVWULEXWLRQRI
LVRWRSHVZLWKLQ1SURGXFHGYLDDQDPPR[DVVXPHVUDQGRPSDLULQJRIRQH1+1DQGRQH
12Ȥ1 ZKHUH WKH SUREDELOLW\ RI 1 1 RU 1 IRUPDWLRQ DQG FDQ EH SUHGLFWHG DV
IROORZV





WKH 1ODEHOOLQJ RI WKH 1+ 12F DQG 1 SRROV WR EH NQRZQ ,Q RXU H[SHULPHQW
EDFNJURXQGFRQFHQWUDWLRQVRI12FZHUH ORZ 7DEOH6DQGQLWULILFDWLRQ VXSSOLHG12F WR
WKH VHGLPHQWV ,I FRXSOLQJ EHWZHHQ QLWULILFDWLRQ DQG1 SURGXFWLRQ LV WLJKW 12F PD\ QRW
DFFXPXODWHLQWKHEXONSRUHZDWHUDVZDVWKHFDVHIRUWKHPDMRULW\RIRXUVOXUULHVRXWRI
 +HUH DV QLWULILFDWLRQ OLNHO\ FUHDWHV DOO 12F  DQG  PXVW EH HTXDO DQG WKH
FRQWULEXWLRQ RI DQDPPR[ DQG GHQLWULILFDWLRQ WR 1 SURGXFWLRQ FDQQRW EH GHWHUPLQHG
6LPLODUO\ WR DSSRUWLRQ1SURGXFWLRQ WRHLWKHU DQDPPR[RUGHQLWULILFDWLRQXVLQJ WKHDERYH











3UREDELOLW\RI 1  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[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TXDQWLILHG ZLWK WKH UHYLVHGLVRWRSH SDLULQJ WHFKQLTXH ZKLFK XVHV WKH UDWH RI 11




WR 1 LQ12SURGXFHG IROORZLQJ WKH DGGLWLRQ RI 12  DV D SUR[\ IRU r DV12 LV DQ
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DQG  UHVSHFWLYHO\ $PELHQW UDWHV RI GHQLWULILFDWLRQ ZHUH WKH GLIIHUHQFH EHWZHHQ WRWDO
DPELHQW 1 SURGXFWLRQ HTXDWLRQ  DQG DPELHQW DQDPPR[ )RU VHGLPHQW FRUH GDWD
YROXPHWULFUDWHVZHUHFRQYHUWHGWRDUHDOUDWHVLHIURPPPRO1/KRPRJHQLVHGFRUHKWR
PPRO 1 P ULYHUEHG K E\ VFDOLQJ XS ZLWK WKH GLPHQVLRQV RI WKH FRUH HJ VHGLPHQW
SRURVLW\YROXPHRIRYHUO\LQJZDWHUDQGVXUIDFHDUHDRIVHGLPHQW)RUSHUPHDEOHVHGLPHQWV










 /DQVGRZQ. et al.)LQH6FDOHLQ6LWX0HDVXUHPHQWRI5LYHUEHG1LWUDWH3URGXFWLRQ
DQG&RQVXPSWLRQLQDQ$UPRUHG3HUPHDEOH5LYHUEHGEnviron. Sci. Technol.








 1DHKHU6 et al.0ROHFXODUDQGJHRFKHPLFDOFRQVWUDLQWVRQDQDHURELFDPPRQLXP
R[LGDWLRQDQDPPR[LQDULSDULDQ]RQHRIWKH6HLQH(VWXDU\)UDQFH
Biogeochemistry
























 /DQVGRZQ. et al.&KDUDFWHUL]DWLRQRIWKHNH\SDWKZD\VRIGLVVLPLODWRU\QLWUDWH
UHGXFWLRQDQGWKHLUUHVSRQVHWRFRPSOH[RUJDQLFVXEVWUDWHVLQK\SRUKHLFVHGLPHQWV
Limnol. Oceanogr.










1WUDFHUWHFKQLTXHRapid Commun. Mass Sp.






 %RRUPDQ'%+ROOLV-0	/LOO\$Hydrology of Soil Types: a hydrologically-
based classification of the soils of the United Kingdom,QVLWXWHRI+\GURORJ\
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
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